The mouse meiotic mutation mei1 disrupts chromosome synapsis with sexually dimorphic consequences for meiotic progression.
mei1 (meiosis defective 1) is the first meiotic mutation in mice derived by phenotype-driven mutagenesis. It was isolated by using a novel technology in which embryonic stem (ES) cells were chemically mutagenized and used to generate families of mice that were screened for infertility. We report here that mei1/mei1 spermatocytes arrest at the zygotene stage of meiosis I, exhibiting failure of homologous chromosomes to properly synapse. Notably, RAD51 failed to associate with meiotic chromosomes in mutant spermatocytes, despite evidence for the presence of chromosomal breaks. Transcription of genes that are markers for the leptotene and zygotene stages, but not genes that are markers for the pachytene stage, was observed. mei1/mei1 females are sterile, and their oocytes also show severe synapsis defects. Nevertheless, unlike arrested spermatocytes, a small number of mutant oocytes proved capable of progressing to metaphase I and attempting the first meiotic division. However, their chromosomes were unpaired and were not organized properly at the metaphase plate or along the spindle fibers during segregation. mei1 was genetically mapped to chromosome (Chr) 15 in an interval that is syntenic to human Chr 22q13. This region, which has been completely sequenced, contains no known homologs of genes specifically required for meiosis in model organisms. Thus, mei1 may be a novel meiotic gene.